Precipitation of copper in iron and steels has been studied extensively in the past, especially because of the pressure vessel steels, which are used in nuclear reactors [1, 2] . According to the equilibrium phase diagram [3] , the highest solubility of Cu a in iron (1.8 at% at 850°C) divides the Cu precipitates into two branches. The Cu amount above this value precipitates mostly on the boundaries of the Fe grains (PGB) while the remaining portion, after ageing precipitates inside the Fe grains (PIG) [4] .
Here we present a detailed investigation on quenched-in stresses in Fe 95 Cu 5 alloy. Identical samples were homogenized (850°C, 3h) to attain precipitation (PGB) above 1.8 at% Cu. The samples were later cooled down (~1°C/min) and were quenched one by one into water after every 50°C decrease down to 200°C. Excess precipitations, PIG gradually appear below the solubility limit. l=0.2855 nm neutrons with identical support and slits were used in order to measure the Cu (111) reflection. The differential Bragg law, e = Dd/d o = -cotQDQ yields the strains and the stresses were calculated by scal = E 111 (191.1 GPa)´e [5] and d o =0.2087 nm [4] . The Cu grains are under increasing tension as the quenching temperature increases. The total stress varies from 355 MPa to 280 MPa. The difference in the thermal expansion coefficients (a Cu -a Fe~4 .5x10 -6 / o C) would cause 713
MPa 155 MPa stresses in this quenching region which means that the missing elastic stress probably appear in plastic ones which produce broadening. The sample quenched from 850°C contains only PGB with 2.5 mm average diameter. The 0.21°a dditional broadening comes from the pumped in plastic deformation. At 200°C quenching temperature beside similar amount of PGB uniformly sized PIG is also present with 0.5mm characteristic diameter. The contributions of PGB and PIG to the broadening, however, are not separable. Between the extrema, PIG start to grow and pass through structures (9R, 3R) and dimensions (<0.1mm) which definitely contribute to the broadening. In contrary on PGB one would expect decreasing plastic deformation with decreasing quenching temperature while significant amount on PIG because the constrains of the Fe matrix. 
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Hydrogenated austenitic stainless steels Fe/Cr25/Ni20 and Fe/Cr18/Ni10 were investigated by elastic and inelastic neutron scattering. High-pressure treatment was used for the hydrogenation to obtain hydrogen contents of H/Me~0.003-1. The analysis of diffraction studies as well as experimental results of inelastic neutron scattering studies is presented by M. Hoelzel et al. in this issue [1] . In this contribution we report on the modelling of hydrogen vibrational modes obtained by inelastic neutron scattering. The experimental data were corrected for multiphonon contribution using the method of Dawidowski et al. [2, 3] . The site occupancies of hydrogen atoms were known from the diffraction studies [1] . The modelling of hydrogen vibrations was based on Born-von Karman interactions taking into account the site occupancies of hydrogen atoms, following the approach of Rafizadeh [4] , applied on the Pd-H(D) system. Force constants according to metal-metal(3 parameters), metal-hydrogen(2 parameters) and hydrogen-hydrogen interaction(3 parameters) were used as input parameters. Metal-metal force constants were taken from the modelling of measured phonon dispersion curves in hydrogen-free single crystalline austenitic stainless steels, using Born-von Karman interactions [5, 6] . These parameters were corrected for the hydrogen-induced lattice expansion using the Grüneisen parameter. Metal-hydrogen force constants were obtained from inelastic neutron scattering studies on Fe-H[8], Cr-H [7] and Ni-H [7] and interpolated to the actual metal-hydrogen interatomic distances. The influence of the various metal elements in Fe/Cr25/Ni20 and Fe/Cr18/Ni10 were taken into account in the way that phonon densities of states were calculated for the eight most probable configurations of Fe, Cr and Ni atoms around hydrogen atoms. Hydrogen-hydrogen force constants were refined from fitting procedures using least-squares algorithms. The obtained phonon densities of states were corrected by the instrumental resolution of the filter-analyser neutron spectrometer. The resulting phonon densities of states fit well to the experimental data. The derived hydrogen-hydrogen force constants are in good agreement with existing data for other metal-hydrates systems [4] .
